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6iirrLjp6in^r ^j6ussssii) ufopSl 
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4 . ^^J^irsC surriLiL£6mi—SCLD 

5. urfKS<9=rr^ss)svr 



1 . urflssvrru) 6 U 6 rrir< 3 : 'fi. 

srsbsOfT 2_u5]0Lb 2_ii51rfls\5l0j50j su^dlp^i. «^6ij(Sl6U[r0 

u51tfl6$T(Lp LD 0657 (Lpj565)0UJ 2_u5]rfIs5T0^1s€l0J50J 017657 6U0<gf!/7)§J- 
rsruj, L^stnsuT, 0Lb 0 l_li}_ ( s 6Y7 (Surr(SlLb. s^0 iSsuir 



lJsuit 0lLii}_(Suj (SurrfSiLb. ^SYViLrfl^ ups^suiSlsin 
(Lpils?DLuil5l5l0J50J ^SYVlLffl^ 0(63* l 956Y7 6U0UD. S^cS LCfTLC 
^anrirsbr uijjld 00U d ^9j0657 6ifl65)0u5]6i5]000| £§)6 ot(o) 657170 <rp& 
LDfTLD 6U0LD. S^61jQsU 170 0 17 6U [7 (|/> L£> , l£l ([Jj3i(LpLD , 0 1 SWT gnil [ Il51 0L£> 
0657 (SurrsirjD ^6 otQ6571765765M7)(2uj 2_06ui7<s0Lb. ^6uQ6iJi76OTn}jLb 
s^0 2_ii5]rfls5rLDrr0Lb. Lcsrfl^ £§)657Lb sps^rg^i, u_i 17657 657<s6iifl 60 ^Jr^^hu 
1711765)657 67657g)j £§) [76557(3) , £§)6571&J<S6Y7 

str>6muj6VT<5i3i5if\sO £Lp657|7y, (SutL^fassiflsb 67l_(3, rsrflaisiflsV 
sp6ifTugi, tr-aisi srflsb 500, (osutrn yj^asifflsb 660,000 67657 

2_uilifl657 su6m3iaisn 2_6Y76Y7657. siil^tsjrrsrfl.ssTT' 6j/D00n~Lp U00j 
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SOLJLD (Ssupj(S6Upj 2_u51rfl61fT[E]3i&n6rTSi SiSMT^LSll^ppS^Tir. 
(j^j sir ss ) i Lc «SMT(SliJii)_ l s ( suuL[r^ \^&:flai(Gn)LD, <#hr51uj ^uil[r<s(60Li 
@S3TgniLD S^0 U00J SOllffUD ^(rjj&3i6VrLD. £§)j5c5U L(^ls?D !T 
^9jsii]yD<s<s sin(0(ff5rrsrfI<ssY7- @ 63Tgo i lc ^lyrriu (Ssuswruj. £§)0<s<^ Ipgj. 
£§)0U0| SVlL&GjLDT CoLdCoSVT 2_5T7" STT 2_uj] ffl 6VT lh] 3i Sllfl SV 

sp sijGIsut sir rpj Si (^ld swr ip Si stnsi sruuup ^prriDiSIpp^i srsjrpj 

^suirsisrr ■ssawL/rJluj (a6iJ6M7'(3)Lb. srebsOrnb spCSrr (optrSjdilsV 

^rrioSIppsvrsurr ? sp(Srr ^]i—p^lsv ? sp(3rr suLfluSlsb ? s^sij(o)6U[r0 
2_ui][fIs5T(LpLb Sl6U6ij(S6U|pi f£l 635 SO 535 LD lUl 60 ^[TLDlSlppptr ? 

S1su6ij(S6U|pi 2_u51rfIs5r[&j<s5Tr siil0^]uj[r ( 3 : [&j l s5T7' spCSrr LCT^lrfl 
£g) 6065560. SpCoT LDfT^ltfkuTS^T <flsC 2_uilffls57'[&J ( S5T7' S£0 0 (Lg 60 TUJ 
^J53?LDJ50S5T. ^9|0| CoU TSV (Ssup] (3j(lgSi3i 6YT ^J535LDJ50S5T. 

ST@^giSi3iriLi_r3i, %p priusiisnjLD , prflai(srr,iD (s60|ru 0 ( LgSiaisrTTiu 
@0ji0fr gJi Li). ^js?D6u STsbsOfruD pruj (Sursirp u510<s[&j.s5T7' srsirp 
^SmDLJljlsV SUJ50S57-. <^][&J<S[&J l S6Y7', L|6\5]<S6Y T, <#l0J0S?D0 ( S5T7', SUS&UJa 1 
<#I|TJJ^5?D0<S5T7' ^<SHlU SrsbsVTLD y,65>6 5T (oUTSirp SlflsO[&J0<SST7-. priu 
(Eursirp siilsO[&j0<s(60Lb, y,53?s 5r CoUT6irp siilsO[&j0<s(60Lb, 
3i[Tlq-3i(Srf)LD, 6y>(fTj6UStD3iSi <3?[fl<S(60L£), <95l_60 pmU3i(Sfr,LD £§)65T65T 

iSlpSl^LD LDTlSI&LD SH 65Tgf) I Uj 6lfl6O[5J0cS6Y7\ ldtlSI&ld plsirspiLD 

siilsO[&j0 < ssT7' (s—uIlffJsvrihJ3isrr) (EutsV prsurr ii (Gl^isp, Q.srri^.ssTT') 
g_6w ggni i£> siilsO[&j0<ssYT, Lcrrsar, (LpujsV, 6T6i51 (Sursirpsirr 

2_6Yr6Y7-65r. ^strrrsV £§)j5<g £1)0 £§)sffrf&J<s(60<*0ii spppjsmLDSisn 
2_5T7" STT 657" 2_l_L£)Lil6b LDliilfT, (o]6O0](o)6O0]UU[r65r £§)[T3>d5Lb, 0f&JcS5TT 
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0 l 1 h }_ 1 s (60 ( s 0 u urn) Glasr(^)^^sv, ^smsuassh ufr gpm Li^aisn 

CT6OT LJ U (JJ) <9^ 65T7D SST . 


Variation — and Overpopulation 

to 

Competition 

resulting in 

Selection 


if 


— Heritable 

/ 

results in 


Evolution 


u/dsjdsU'Ssyt, r&sO^^lsO esufTsussf, ansSlsO ^Irflsussr ^aUliu 
2_ui] [r<s5rflsb usO su^nasassh 2_SYrsTrs57-. ^smsuasisr^LD 

U iT gJ [ rLUj-tS (60 LC (LpajlQ& GpI LDLj 2 —Sn 5 nSV) 611 . 2 llSl ffl 6 &T [h] &S 6 TD 6 W 

susmas LSIrfluu^lsV 18,600 su&n as lur&fr ^rrsufrrEiaismsn 
ggjujrbsinas £§) UJ60 ^ti^fs^rrrrssT «o[T6ot (Sr r (1628 - 1705 ) 1660 

£§)60 ^[TTiurB^i G)pr(aj^prir. ^jsu/dsd/D ^juj-LJUsmi—uSlsV 
^1 rrsrm i— rai u rSlrfl^^rrir. (Lp^sb iJlfflsiilsir 0[r6U!Tf5J<956iff!6b siils3?^<ssTr 
tfrrjliu ^sjosOuilsb £§)0j509jj. ^jrrsMTi—rrsu^i iJlrflsiHlsjfr 

sii]5JD0<s5T7- ^jrrsrm® ^smsVassrflsb £§)00c565r. 1693 sb 

t 3 ] 6 iJir siHsO[&j0(S5?D5mj ur(ajur® Qa z Lu^rriT. 06YniiL| l s6Yr 
S—snsnsrsT. 0 snwnaisn (0^]s?D!ruiIsjr .srrsb ug^l) s—snsnsnrrjri^so 
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«^sij(ol5U[r0 srrsffi spu b ^sjrgjj, £§)[T am®, ^psirgy 0smbi_|S6YT 
srsifTi^] £§)uuii]_ srOsif iipsi^ g^Lupsinsi £§)uj6b s^l(^(^rrssf]iurrssr 
■sCSg-fTsUsYO s^lsirCossnLisfo ( 1707 - 1778 ) ^jsutcSSYflsjr ^rrruj&rfl 
^jsisrss)iLD (Lpasdluj^^isuLD surriijj500j. 1735 ^]sb 

0frsu!Tf&J<S5T)5Tnj_jtjD, siilsOr&j^.ssDSTnquD 0jsi)6i5)ujLDrrs U000J ^jsufr 

i_|00sib GlsusifluJIiLi—Tir. <rp( 3 r LDT^JfhuTs^r S—uJJrfJsifnhisi&nsn 
Q^ssrfrfr srsjr/Dfrfi"- spCoir LLrrdpifl (o)«o65T!rrrss65r6Yr 
0 (Jl ld u[&j<s 5 yt rr.su U0d50rrrr. 0(5lLbusjss?D5Yr surflssrsssYrrrssijLb, 
surflsJDSsssrsrr 5U0UL|ssifrrrssijLb U0d50rrrr. ^j^sjriJsjrsiLrrr, 

«g[rrr«b ai^sijujrruj srsir/D oouQfrsffrs siil^^rrsrfl ( 1769 - 1832 ) 

su0UL|ss?D6Yr oossrus Orr ^rsisr^jLD, oossrusOrrsinsu ^jfrs-ssrr ct s^tt^ld 
u^^^rrrr. £§)j50u LilrfIsijssTr jssir/D rrs £§)0j5065r srsOsUrr 

2_uiI[fIs5r[&JS(60Lb S^0 LDfTlb CoUfTsifTir) ^JSJDLDULilsb 6UffIs?DSU 
U(5l00U ULI_6ffT. 


floweting pUn<t 



lizar^V turtle* 
tnake* 
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LDfTcgc^W ^ 9 jLj_uurr<s(SLD su[i|jo*s3i* jSfrsar® ^j[i** 6 iiri*u 

LSIffldlij^j. sii] 6 D*j 0 * 6 ii, 0 risu!i[&j* 6 ii £§)(i635i(5l siil0Lcri65i 
r^iswfT smi uJliraisrr s^ 6 ij(o) 6 U[i 0 ^j[r*Lb usO o o ®u so rasassn rr.su 

ijlrfljB^gj. ^9|63isu*6ii su 0 ui_|* 6 nri*, 6urfl63i**6nri*, 

0(3)Lbu*j*6iiri*, LSIsvrsifrir (o)«o65i!iri**6iiri* *63ii_<#liLi[i* 

(o)«o65i!ifi**6ii £§)0uajj 6DL_*Lb ^Isjdstt 2_uil[i*6nri*. r£]snLDT6VT 

LDfTU) SUSTTirrS^I L51rfIsU0J (oUTSO £§)j50 6U[l|jD*631* / 2_lij][i LDIJ~(LpU) 
2 _ 6 ii 6 ii 0 j si 6 itTg)] siil(0(0rrs5fI<ssT7' ^**rflu_iuuLi_[iri* 6 ii. 

U fl 6p[ lL_0*(60U) . U£)63161J*(60Lb, IT Sll S^rSljLD iSIpSljLD «£0 

^9jLl}_UU 631 l_UJ [1651 (Lp^SO (Lp0jG1.S|^(UDlJli5]s^l0J50J S100651SU[1 ? 

£§)u(2u[i0j 2 _ sir sir stsOsOtu u rr gj f i l H)_* (50 lc sp(rjj (Lp&,sO 

ufr 6pf TL_H}-n51a5]00gi 6uj5065isu[i ? s^0 £§)65iLb LDrrjGlpr([Tj 

£§)65iLD[i* Qld 0 j( 3 su LDTrrjhu^T ^sOsOgjj ^ 9 jCo 0 wir^UfhurrstsT 

£§)63t(o)651[10 (Lp(Lg £§)65iLD[i* Lcrrijluj&jr ? s ^0 £§)65iLb LD/D(o)jDfr0 

£§)651LD[1* LDT^JLD “*/!) U651651* £1* [1511531*” Urf)s331[lLD SUSTlfl*^ 

5TS31LJU L_l 0J . LDflff)/D05310 S£06U0L£) (Sf^tflsO UfiriUU^lsbsSlSO. 

0 LD 0 J 61 J 1J- SO rrpnS] GO y,S31S31*5Tl S163T|l)jLb y,S51S31*5Tiri*(35U 

£§)000651. 0flUJ*(60liD J 5 flUJ* 6 ff[l*( 26 U ^]0J50S31. ^SSlflSO 0 L£) 0 J 
611(16 Orgu g! 00 ] ^puJllTLD ^,6351(5*611 0[163T (o) 0 [flll_|Li LD fl/D/D [51*611 
Ll51*u51* (o)lD0]6U[1*(3sU 0 I_* <3^63^0)0] S ^0 LDfl/b/D0S310 2_5331[1 
gOJBcSfluildli ^,5331(5 *(50*0 (SlDSO ^,0UD. cgfl. lD. 1800 ii 

^|,5331(S1*0U l 5] S3T 531 ft" £§)00 2_50*UD USOLJUS 0 50ll*UD 1 (S*[15}_ 
^,5331(5 *(60*0 (Lpj5^]lLI0J SlSOTgjJ Sill (^(SJflSsfl* 511 
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2_SM7‘rrj5^frrr<ssTr. urflswrrLD susrrir^^}^^, (3susm7'H}_uj sjittsuldtsst 

(SrsfTii £§)0/ 500J. 



I In- Hiicrtlut« of gli.iffes had h short neck, Iml they IimiI tin* 
Im till of t-iilliit’ leave* up ou llir Irrn 



A* they (cached for high leaves (hell necks became longer 



The churncler of longer neck was passed on lo (heir 
descendants, milking u long necked giraffe 


£§)/50 y,u51 6J/D00TTLp 4600,000,000 6330(3) <S6YL ULp631LDUJTr63r0] 

srsjrpi 0/bG>UTT0j s)Hl(^(^TSvflai6n rflsmsjfT&sZlpriT&siiT. ^svrrsV s^0 
2_Il51tO £§)630LD 6J630 LDTO/D (SsUSMffSlLb ? 5060606106^ (o) LD0J 611 TOdE 

^fiTy!hf,ir spi Uj ^9j0/D0 srsiisusYrsij CojBTii £§)000fr 6pi i£> 6J630 lotto 
( fl5U5ML(SlljD ? oouSlfTSar^ £§)HJ/DS31<S £§)lLI6b ^9j/r51(0fi" 60 TO LO TO TOdK ( 

1744 - 1829 ) £1)0/00 4^0 5lJ) 5Y7" dEdELO 0/50TOTO. 1809 l£) ^,5 ML© 

^jSUTO SlsUSlfluilLL L_|00<S0<^]6O, Sp51jSl5UTr0 £TSlJ[r(LpLD, 
5lflsOT6J0Lb 0550 SUTTLp^TrSlfflsb LDTT|ryc^l/D0J 50630/pjLb, LO LD TT/0/00 6310 

£§)6316yluj 0531 so (L p 531 /d sj / b/ry« (olasrrsndlp^i sr630/rjjL£i, £§)uuo)_(2iij 

^9j/50 2 toil ffl S3L IX) (Lpfbgll LD SIlDSOSO LDTTTy<^l/D0J S063T/p|Lb 

SldFfT 630 630 TO TO. 2_0TO[T655OLDTO<S, 4^050531* LDT0630 £§)6316O<E6316Y0<4 

■TTUlJLlLgJ. £§) 531 50 <S 531 STL* « SO 51J 5U0/D <STT<S.S <S(Lg0S310 /^Lll} _ 
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LD[Tf5J*9561ffl6OT 2_UJ 30^160 £§)0J5061J/r)SffHD 

^I^swtsV ^j^gysJDLUJ <s(Lg 00 j ^V/SjStTLDrr.s ifsttT® Gl&rr smt(3l_ 

6uj500j, Qsht^&ld Qaurtiij&LDirai. ^j^sir 0 Liij_ l s( 60 Li £§)j5cS 
( Lpuj[i)<f}smuai ^swLDrr.su (oluppjsM, Lfi’swfSlLb (Lpiuswro^lsV 
^supnSlsiiT (^sargniLC GlasT^^w 0j 05?D5O(LpsT)/D, 

^ 6 V) 6 V(Lp 6 mpLurr& |)uuii|. j5i_j5gjj, ^uOIrraiaistsTSTSiaiirstsT 
6U06i^[&j.s5Yfl5b Lcrrsir @£)svtld spL_i_ l s<3 : <#lsifl[&Jc^liLi[r ( s 

LDrrrrflujgjj £§) 0 | (2 ursV, (2 s ug)j rflsV ^sstkj.sstt' (osuasLDT^s, 

Glurfl^rai, ^Irtjl^ras |)uuiif. inrijlsM. ^svrrsV 2 _u 51 [hs 6 YT 0fT[&j.s6Yr 

^9(535LJ50 LDTff)JlJ[h]t3} STD 6YT" 065560(1/) 635/0*0 2_I_(q65T 

0060^16063560. ^10UDU0 c9j}0L£)U (StflT^SmSlSTSiSn J5L0^]lLl^lsb 

SVfTLDTIT3ic3^Srn'3i GlsiTSTTS^aS 06U0J 6T63T0I (o)<3 : rr6b6OULI_0J. 



^9|0J6U655!T 6ULp<S^l50 £§)0J50 Q«fTST7'5?D ( SuiIffl5l0J50J @63T65)ILfi 
/ 5 sbsO Q&rsirsin&smu ^kj^IsO £§)u_i/0635<s £§)uJ6b < 3 ]rrjl(STjf &irf sVsrV 
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i_[rrrsiiW (1809-1882) (LpsifTsmsu^^rf . 1859'sb ^jsuf 

'^—uSlrflsvrihjaisrflsir CS^TrijpLD' (The Origin of Species') ct 65 ttd 
\-\5 } 5 } 3)& } ®s)a 3 GlsusrfluJlLLi_rr. s^0 a-iiilrflssr^^lsar (o6urjpj(o6urrii 
2_|pjudls57'rr ( ssYfl5?DL(Suj Tl|pj Cosuir)juT(^}c3S6rr ssrrsrrs^r CTW|ry 
t 3 ] 6 iJif Sl^rrsjrssrrrfr. usOld, (Ssuanii, ai Sim u t it s^nsu, 

(Lp <£0 ld ^ 1/Dsar .. srsjru0j (outrsiiTtr) sifl^ujfBJ.ssYflsb. srsrfl^lsb 

^STDlTSmUU |J1h}_UU 535S1J, CT^ffl<S(60l_6OT <3 : 6M7'6?DI_li5]6b 

S1SU50U5356U, CT^lrfI<S51ff)Lu5l0J50( djl T) 6X1 LD LLj IS&T Sp51ffIj50J 

(ol&STsrrusmsu, ULii}_srfI Qutr^iuusjnsu ^dlLU6xr, rfil&nnjLU r^trsn 

2_ui]0Lsir ^)0«0 ud; rffs^npuj CSut(^Ild. ^J6xi6uai6rr 0 [&j<s6yt 

0SM7"f&JiS5?D51fr ^9j(Sl00 0S35SO(Lp53?JD<S0 00LDJ 6jQ SSTsrfl SO ^6X>6U 
^9j5u/DgJii— sir l5]/d/506Josu- ^jas(^6Wfriijas6rr Osu0jl£)(o)ld6ot «^0 
6 U[rLpj 5 fTSYfIsb G}urQIJJ6VT ^ 9 jsbs 0 . |)uui!f. 0S?D5O(Lp5?D/D 

063)6O(Lp63MDUJfr<S J5L.S0LD 2_uiIrfIs5T[&J<S5T7' QlD 0 J 6 U[T<S 0LD 
.0Lp gJi A,0 sj/du LDrgHii. ^gniffr aflgnufr.s j (^Lpfff^nsOasCoairfju 
LDTgii^sVTsV (o6ijrr}j 2_ui]rfls57'[&j l ssT7' urflsMT'rrLD susrrrr^TIuilsb 
6urruQun()jLD (Ssuancrruj 6p(^)usx>6u, J565T0 «^sifflj50j Q.srrsrrusjDsu 
^jsbsO 0 j J 5 sjr 0 jsmt'sjdl Co u fr® u s?d 6 u CTsir|pi. Lrrrrsiflsrflsir 

( olasT6i/T6xiaiUJT6XT "^jLUjrjsxiai (Sa^fsi^" urflsMT'rrLD susrrrr^Tl' sj/DgJJ* 
Q.srrsrrsmjuLLgj. (oLC 6pi Lb usO sifl^tffjrrsrflcSSTr ^jai&ns xr 
j^l0Lj]<s0Lb a z fT6XT^]3i6h ■sswLSjn'rr. Lrrrrsiflsrflsir 

■srrsO0^1/D0uij]sjr ^J6uif (olaiTsitrs^naiaisirr (olds^jud siflrflsu 6 ?Di_j 5065 r. 
urflsMT'rrLD susmr&cfl urrjpjhu ^ilLulctsvt sill 61 ^uj[&j .sot <^ 6 xt 6 X)ild 
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(oLJ&LJ U(^)<3^sbps 5T. SlflsU [rdjflcS.SU U (JldS] sifT^SM, CTSjrSl/DSbsOfTLb 

2_uil[fl65T[&JS6Yr s^sir/i51s\5l0j5gj sp6w^j urflsmrTLD susrrrr&rf] 

Qu/b/D5350 ^( 63(65 [T65fls6Yr ^jsisT^jLD JJ[T<S<# 

Q^TsvdlpjTirassrr. 
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2. 2_uil(T<9561ffl6OT (LpgiSO (S^Tff)rr)Lb 

(pir 2 _iulrfl 6 imi) LD/D(o)/Dn~0 2_uilrfls5r^^ls\5l0j50j urflsMT'rrLD 
susYrt^^Iu^sb 6u/5c50j CT6ffrpj siil(0(0rrs5fl<s5Y7- s^<50j<s 
QasTsirdlijTiraisrr. ^J50 susnircfcfhiSlsifr siilsufrf&JatgfjLb 
<5f&J<S(6YT> l S0<5 (ol^rflu_j(olLD55r|pj /5Lil_|<^Dfr[hs6Y7\ 



rffsMTL_ ULp[&J<S[rS 0 ^^ 1 s 0 , cflsO JLDUJKJ.SSYflsl; 6lilsUf&J0<S6Y7' 
^jprB^iSIsirsMir ^as^luSls^TTsb ^pLUULLfflsr ^^ssrrrsO ^smsuassn 
^SMTSMTUULSiilsbsznsiJ. c^cS^l <srrs 0 ^^frsl) CT gJi upq&tgfTiUD. 

3zn-@) ud , (SsiT spi LD ^jsOsOgj ^rrsufrfBitSSYflsjr LDrr(LpLD SIldsOsO QldsOsO 
ursmrr)iur3i LDrrrjl&rr. ^jrs^u ursinp 2_0su[&j<ss?d 5Y7'^ S^rrswn} _ 
CT(iJ);5;5lJW ^JSJDSU £§)/D/5;5 Slilst)[BJ 0 ^JsbsO 0 J LD[T 0 c^lsOT 

2_06U^0JLS57- £§)0J5<565T. ^]5?D5U<S(SY5<S0 “sStDT) U U}_LD [&J <95 SYt” 

CTsjrrry Quiurr. (fossils). rflsO uhj.ldkj.ssyt' usi 0 /npj sUl^ld 

^smt^cSsyt- (Lpr 5$iu asrsO^s^n^a 1 (S&irrB^&fT. £§)u(3u[r9jj 6ur(LgLD 

2 _uil[fls 57 '[&j<s 5 YfIs\ 5 l 0 j 50 j ^js^nsu (osu/ryuiL® $tr)d>lttTtr)6$T. 
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^j,6OTfr Sp! Lf) ^9jUUH}_LD[&J l SS?DSY7' <^l6&Tg)J /5f7~L£) 6U633!rUJ653/D (o)<9 : lij0J6Y7'61fr 

^IiIl^^IsO S 1 urr 0^^1 s?DSU 00 ju urriraisi (Lpiq.d 1/DgJ- 

Ptctittojs horn family 1 lre« 

rr 


rT 

rT 

rC 



S—^TTSMTiDTas 0^1sjd[t Surrsir/D siflsUf&Jc^Isjr uiij.LDKJ.ssTr 
<9^63}l_d50]6Yr6Yr63r. ^JSU/bS3?/D<® cSfTSO SUfflsJD^U Ull}_ S336U00JU 

urrrr^^frsl) (Lp{ 56 ®s 0 pir 53T0 (^srrLDLiaisrr (^^laDfriiilsar .srrsl; 
U0^1), fpSljSlsU [T0 (Lp&iTcE IT 6)5] 6 V I LD 2_6Y7"Sfr rflnjllLI Sl5]sO[&J0 

(ol^fflaSl/DgJ- 3 STSVU G>ur< 3 idl 6 V ^9(/50 u510<sud sprr 
2_uilrfl657'0^1s\5l0j50j LDrtjGlrrjTswrtjlai^ LDfrgjj<^)/D§J- Qurfltu 

2_0SU(LpUD, /£6Yr<ScSrr6O<S(60li), 063HD/5;5 0SYTli>L|<S(S0LDfrcS 

^sifTsmpuj 0^1sd!t (dU[T 6U «^0 «rrs€lsO «^0 06Yni)L|i_63r g/nry 
SOll^UD ^f,SMT(SlcS(60<S0 (Lp63T SUfTLpj50 £§)[ FfTlLa 0 6lfl6D[&J0<SSYfl63r 
UHf_LD[&J<SSY7- a!i]63)l_00J6Y7'6Y7'637\ 653 6U <S 6YT ^jT)<3STSV (Lp^&nSO&SltT, 

USOSlSlcSSYT, C 0 UT 6 V ^HTSUSlfr 537" li) . ^,537‘frsb lilcSSlJLb QurfIlLI633SU. 

^9jsujr)S33/D “sjDLSssrrrsYOrrrr” (Dinosaurs) 5T 537 " Co jn t ld . usV6\51uJlsjfr 
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SUiT gJl Lb USU SpI LC ^63TT6i) LI IT) 63) 6U u51 63T ^[0(^<3iCoSI TT® ^6?DLDJ50 
«^0 u5l0<S0^l557' UHJ.LDKJ.SSTT' c^SOTL00|SY7'61fr657\ 

2SYr[T6U557'6Ujb/l5l5l5l0/50J Co 3jTS3T_rtfl s\p I LD , U fTJ 63) SU 63) IU 

( Lp63T(o63Ttrfrtr3i3i G1SST633TL- S£0 Sl51sOf6J0. ULl}_LDf5J ( 95Slffl6OT 5UUJS?D0<S 
■Srr5O0S?D0<S <95 SWcS^© 61^60 Sli](0(0rrS5fI<SSY7- /gSOSU (Lp63T(o63TfDrDLD 
<J9]63)l_J5&i63Tir. lilcSLJ U63)LpiU 6)01 61) Ihl (3j / LD[Tli ULf.LDIhJ3S63)6rr 

63)LD&(o[Tr6YV(o3irLJLSl63T 6)01 llOl 63T(ljl 36T6V3S <SSM7'<S0U CoUTlL( |J) 
^J63)6U 600,000,000 ^,SMT(5l<S(60<S0 (Lpj5^]lLI0J 6T63Tg)J 

3i633n_63Tir. ^JLj(3ufr0J LDSjfl^ 6UTLp6y gy] 6U IhJ & 6)01 ft) 63) 61) . 

L^63)63TaS(6rr,LD, rBTLLiai(6fT ) LD, U /D S3) 6U <S (60L£), U TLDLj3i(6rT ) LD , (60 L£) 

^]sbs35SO. 6T S0 I LC L) cE 61T 2_5T7" SYT Sli]sOf&J0<s(fl5Y7' ^SOSDSO. 0S3>!Tli51si) 
6UT(LgLD Lfil(tIj3irhl3i(o6rT £§) 61)63)60 . <SI_60 SUfTLp u5l0«[&J ( S5T7' LDL_(5K3lD 
£§)0J5<g63T. ^ (6U/DgU5YT li5l0J50 SUSTrt^lL/lja, (D6U0JU11L 

^/DS3T<S(60L£) ^j63)LDj5^63)6U iL 63) J~(o 61) T 63) LI iLsh) (TfilobiteS 

)sT53rijuLL8ir. 
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surupsy cruuispp (ol 3 }ri_i£jdhu&)] £§)j50 y,u 51 uilsb ctwu 0/D0 /stud 
^uCSufrgjsYrsTr £§)0U0j sOl^ld 2_ii5]fl65r[&j<£6Yfl6b 

spsijSlsuTsifr^nrou-iLD urbrrfl ^lytriu (Ssusmri—TLD. usO 0/npj sOlI^ld 
^6m(3)<S(60<S0 (Lpsin_| SUTLprB^ ^9JL)_UU5?DLUJrrS57' $60 
uSlrfJ&fr [Bias 6in situ urrjnjl ^frtrihni^trsO (Sut^jlct ? 

^jajsusrrsij (Surr^T^i stsvtsVtld. ^ptriSlfTLD sCiL^ld 
^6W®<S(6YT) ( S(3j (Lpsin_| J# 63 TDUJ 2 _li 51 $ 657 '[BJ l S 6 Yr £§)0J5<565T 

“LS3)[T l 360rr63)UL(5) ( S6T7'” SU6TTfr j$ui) spl L£>. (fl6U|pjULL 

^jnsjrasrfl spi Lb ^sjrpjsTrsrr $60 ^Ipjhu, srsrfku 2 _ii 5 Ufls$TiEJ 3 istn 5 n 
6iili_ 2_ujfrj5^l0j50S57‘. ‘ilsjDfrSsOrrsjDULfSl.ssTr’ ctlju 6UTyo6?D6U0 
3j]6U[&J$l6OT ? $)6OTLd50 60/0^2] SYT Lf5]<95U ULp6?DLDUJT6OT ULpLCIhJaSSTT 

^jDTuSlfTLD SVLS-LD ^63OT(3)<95(60<S0 (Lp/B^llUSST. J5LD0| L^lSKoUJT 
£§) 65506lfll_ SJ(Lg (Lp 6?n/D U Lp 535 LD U_IT6ffT0| . U LpLCIhJaSSTT 

«rril(Sl ( ^ljD<*‘Sfr5O00jcS0 LSlassi^ii (LpsifTsvrCor y,ii]uilsl) 
2_ui]rfls57'[&J l S5TfIs5r SUTljpS^ ^]0J5^l0<S.S (SsUSaOTfSlLD 

1 LLs3?!r(S5Orr5?DULL(5l ( s(60 ( s0’ u5]<s6ijLb (LpsjrssrSfr 2_uilt surrLp6ij 
^]0j5^l0j50rrsb ^jjb^u uiij.ldkj.sstt' ctkjS* ? pirsuiriEiaisn, 
Sli]sO[6J0(SSYfIsj7' 2_|pjLJLj l SSYfl5b <$60, 2_63MD/50J *60ULDT<SLJ 

utr&nrnujrruJIs&T. sr syi LDLjaisn, up&sn, sit ($ ulSIssstt ), ldttld 

(Surrsirp anspssTwrrssr S-piuL/assh uirsmp ^uSlsvr. 

3Hsp^TTLDtTS^T 2_0J LJ Lj <S 6TT U $ 6557" [7“LD SUSYTT^ujlsb lil<S61JLb LSIsjfrCSsifr 
6UJ506JD6U. (LppsifT(Lpps61sV ‘ iL SV) IfCo 60 IT SV)U tL(^lc3S6n’ 6UTyOJ5d5 (flUfT0J 
CTJ50 Slil6Of6J0<S0UD ST Spf LjDLf cgSSlT £§)606?n60; 0T6U[TfBJ*S(60*S0 LDfTLC 
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(wood) ^jsOsmsC. ^pmSIirLD sViL^ld ^s3OT(S)a(60a0 (tp sin_j 

S^(5)a655 / <#l7jlJ]a(60Lb 2_0SUrr<SSlfl 50535 SO. aLl}_635LDf5635 2_|5}JLJL|a655 
60 635 60. cgf5617!5f57a(60Li), Slfl6Of&70a655 <#l/r5Iuj, Li5l00J617 [5635, 

^J533LDUL_|I_S37- £§)0J5<5637\ ^^SSUTSO ULl}_LDf&7a655 

2_05urr<ssin5bs3)5O. L^uOhiSlsV ^juCSurrgj, «^0 ^ kj 0500^1 S3T 

0/TJl5l5b S^0 Uf6J0 2 — 557-577- 1 6337- 6335 1 liil fra (3 555 £§)0J50 635. 

f^i633r s335i 77i1fras5r s^0 <#!|ry 2_u51fr00js33r(Sl - 'Slasb' (cell) 5TS3r50frijD. 
(o)su0 afrsO0^1/D0 iJsjfrCossr Qasbasir s^0 0(y> (group) surras 

^J535LDJ5053T. ^9j633S17 'uSO QaSO f7i I 6335 6335 [ TTjl ,f a 65 t' (multi Cellular 

organisms), arr SOLD QasbsOa SlasbsO 2_ii51fra655 usO sOilaLb, 

sVlLCo&tusVlL&ld Qasba(50i_s3r uffls535f5LD susTTfra^uilsb 
^J535LDJ50S3T. (s^0 LDS3fl0S3r g5L£)U0J Lffl 5)51 17J 535 QaSOaSO 

^J535LDJ50S1JS35). SlDS^JLXI (3lD 6^]L£> S1a50a555 617^50 01560, 0(Lgaa555 
QsOsijCSsOiry 2_|5Jj7jl_|aS35555 ^9j635l_J50 635. (a5335a 555, 0S35aj5f5f5a 555, 
suuj]rr)ja655, ^(Jlasir, sr^jLDLjassn). surripsiHlsir (Lp^sb 
2_06Uf67a(60a0 2_gJJ7jl_|a555 50 535 50. ^9j655617 a655 0J 5335S33fl 17J S£0 

(Slasb ^9j535LDLJl_ja555. 55535(3517 UtI}_LDfB7a 555 2_0517f5aSlil5bs355O. 

^)0f75_af5 Spl 7jp. lilatj U535Lpi7J Uf5635/D<*S5flsb Slfl(0(0f5S3fla555, 
(Sl0f5 535535 LD77Jf5S35, Ll5l9jJ 0J 6335653fl 77J <^V)60a 653655 a a5335l_f5f5a 555. 

535 517 U53iy3l7J Qasba55fls35 0l_f67a555 (3uf5 6p7 7JD ■ 1965 uilsO 

65 60 (3 650 f5 55550. UfTfTa SWTTSVT (BargllOOm 191 5-) 55S35/D 

^9jQLDfflaa SlH(0(55f5S3fI U 15635/0 <*65flsO ^Lp535|pj lSI 60 Sl5l 17J 535 (billion) 
^,5335(Sla555 ULpS35LDUJf5S35 0J5335Utl}_LDf&7a535555 (miCrOfOSSils) 
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■s63OTi_[r[r. J5LD 0| y,u51ui]sb 3,500,000,000 (LpsirLj 

6urijp6i] ^isurAjdluj^i CTsisrp] s^l(i^(^rrssf]aisn ai^^idlptriraisn. 
^juCSufrgjj y,u51 (o^frsjr/i? «£0 iJIsbsfliLisjr (billion) ^6Wfr(^sisrr 
^,ii5]0j50S57-. surijpsi] ^^s€l0J5§J siiSYrrhycfliqLb urflsMTrrLD 

SUSTTf^^LL/LD <£63OTI_0J. CTSJtSsU 6 U[TLpSlJ CTUUL)_ ^[TLDlSIpp^j 
CTgniLb (Su[T0j, ils?D!rS50fr5?DUL(5lcSSTr ct uuiip gjsuKj^ssr CTsargy 
jjjTii) (SanLas siHlsVs^nsV. 'surupsiHlsifr rflnjliu, ^smtsmAuj 
2 — uSllT 00jSM7"(^cS6Y7" 6U[rLp00J6U[&J<^ls57-, £Lp 6517D S3? J |J] 60 S\5] ILI 6 OT 

^| ) smt(S 1 1 s( 60 ( s 0 (LpsjrLj' srsisr(Sp (S as iLdKS p T LD . 
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3. q(3[nrilLr®63T<95(60[i Lorfjgjjli ^l^<S6lfI<K ^L$6V[&]35(6TTjLD 

s^0 2_uil[fls5rLb LD/r)(ol/Dfi"sjr/i51s\5l0j50j susnfp^i srsbsOrr 

2_ui][fl6OT[BJ«(60Lb Sp0 ^S)jLl}_UU63)l_, S6UULDrT63T ^LlSl IT 3} 3} 3} g] S1J LD 

(3 14 dlsbs^llLIsjr ^633T(3)S(60S0 (LpsifTSVTIT £l)0/5;5§]) 

spsjr/r51s\5l0jB0j urflswrrLD 6U6Yrrrs<^] Gluppgi. ctsstCSsu 2_ui]06YT6Yr, 

LDliJ_J50 U50 6UL_SS S653rSSfT63r 2_u51[fl63T[&JS6YT SpsisTStnpQlUnsifTpj 
6TUUlI}_ Sp0^l0<S0UD. £§)§J 2_633r65)LD<5rT63T. CTSOSOrr 2_u5]06YT6Yr, 

wppjLD S—uSIrrpp Qu[T06frs(60Lb 0j633T653flu_i r^j smi A<ssrrrr6V 

(atoms) ^,s5T5356u. ^)j smi <3s<3ssn ldts^ISsu^sv (molecule) 

0(Lg«<s5T7'rriij ^9jS35Lcu_|Lb. srsbsOrr ^uilffl63Tf5JS6iff) 6pi Lb 

LDTS^lasu^sbaish 063T0 spCSrr LDr^lrfl £§)0S0Li, <#!u51uj 

pism sspi uSlrflsir LDrr6\5]s^6bs(60Li, cts€1<sstt, 6Drru6rUi_[rs6Yr, s^s 
LDfrfBJiSSTT", Glsmirrflri] if’sjrcSSYr, (SrrirsrV (o)sLi}_s6Yr, LD63fl0[rs6YT 

^dliusuppjlsir LDrrs\51.siy ) 5bcS(60Lb spCSrr iDtr^ltfkun'ssTsr>su. <£l&) <fJpj 
siJ) si^lu sjs6ff)6b (SsurpjuT^) £§)0<ss6DrrLb. ^j,63rrr6b Qur^isursiyr 
sptBtQismD&sn urfl655rrrLD6U6YT[rs<#ls Q&frsnstn&stmu pshpras 

^pi^uuQip^idlsisrpssT. 1700 lx> ^sMTu^sir d]sjru0^]ui]sl) 
siil(0(0rrs5fI<ssT7- LDTS^lasu^sbas^nsnu uprrfl ^rrmup 

Glprri_ih]<3fl6vrrir<9i6rr. siilsbs^ujLb uQiysniL (1785 - 1850) ctsst/d 
sifl(0(0rrs5fl 1827 sb ^jsups^np ^psisrpi (if&dliu 

6U63)SU_I[TSU iSUflpptTIT. (Lppso 6U63)S LDrT61JSS00(Lb, 

s rrs s 63) [ts (60 ti), £§)[T633ri_[rii> 6U63)s S1srr(Lgui_(S(60tjD, 

6T633rSl633riL(S(60Lb, ^LpsirpTLD 6U63)S (LpL_ 63)l_u5l63T (ol 6U 6YT 63) 6YT 
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( oU[T6iT7D (o)u[r0L<S6Yr, £Lp S&T T) T LD 6U535.5U (o)u[T0L_c£6Yr 

^jsOLjiilsjrcSSTT' (Albumins) ct63tuuli_0j. (o)LDrry5]u5l6b 

^IsbLjiilsjr srshpTsV (Lpils?DL QsusYrsjDsrr. Lcrrsij^^gj, tfir&sisinrr, 
(ol3ST(LguLi, srsmSlsmiu £§) surbrr^ sisr ‘LDrrs€l<su_j,5b<s5T7-’, <srrrru63r, 
mDsimLiTgQCTT. ^■ssnSl^sir ^^lusnp^sisT r^ smi ss&srrrsV 3T0j. 
^jsbLjiilsjr LDrrs€l<su4,sb<s5Tr ^,<s6n5]«o63r, <srrrrusjr, s^srniLfrgosjr. 
CTSOTgniua ^]surb(op rr® smrBiLrsgsir, &a)urr, ^ sroi AafgTiUD 
(o&irrs&i&ii. ^sbdliqiilsjr.ssYflsb ldjd/D 3^lL®u (o)urr0L_ l s6Yf)6b 
^)sbsOrr0 (Ssmpj ^pjcssrr £§)0j5c563r. 1838 sb «o[rrrrri_syU (3«o 

Lcsbi ft" (1802 - 1880) ^6urr)6inrn LjCorririLiesisrsisn CTSsnpj 

^jsjDLp^^rrrr. sO^^sir (o1ldtl^1uJI 6V LjCSfririLisLsisT srsirrorrsd (Lpa^sO 
st sirgfj ^jir^^LD. S—iiSl(f^snsn S1urr0L.S5Yfl5b ^jsurbrr^pt^ 
(Lpi 5S\5]|_L£) &T6VLJ CoUTSsdJsV Lj(o[TmLl2-6iiT3i5lf\sO U5bCo6Up( 
^gjicSSTr Sl0rfIj50S57-. ^9(6u/b/l5lsaT Lcrrsbl.siyjSb.ssTT' 

^u5][TSi3iStfST3i3irrStST SJSTST 60 Lffffi <SSMT <S <95 fTSST ^6^}l<3S<3SSrrTSV 

^,s5r0j LjCSg-frili^sir LCiTs^lSsu^sVaisrflsV £§)0j50 ^ gKni <s956Tr 
USDLpUJ LDT^kfl 5?D LD UJ SlU SO S3? SO . ^S)j 6?D 6U <S 6YT CTSlffluj 

LDrr6\5]<siy ) 6b<s6Yrrr6b ^637 a^thiais&aisnfrai £§)0j5<563r, 

^|6u/b/l51/b0 ^iSKoSffrrr ^jiilsOr&j.ssTr srsifTgn (oluiurr. LjCofririLinsisflsO 
&r6 WT lju(j}ld ^jlSKSs vrr ^uflsV ldtsiSISsu^sV 9 r [r0frrrs557'LDrr<s U09jj 

(LP0SO ^)0U0^1 £§)[r S33T(S1 ^ g^i aaSTT-frsb ^,63T9jJ. 6336U 

CTsbsUfrsufn/rfl spn xi asTirusir, smsyniLr^sir. ^,<s6yi5]«o63t, 
63H5L!T«g637- r^ 633)l 95956TT 2_633T(S). ■#! SO 6U/D/l51 SO ^sbut (SUlpIlUT) 
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^ g^i AatgTiUD (3<3 : [r i r5^l0 ( s(gtjD spsbGlsurrii^ LjCSrrriLmsiyr 
wrrs&aiiUjS& s^i LD ^((Sj5<sld rr<s 20 ^9ju5KoSffrrr ^jiilsOsj.ssTT' 2_sw(Sl. 
^jSJDSUcSSJDSTT CTJ50Slfl0LDrr<S51JLb SUfflsJn^UuQ]^^ Lj(SrnriLl2-6VT 
PlEldlsS] ^SlDLI)3i3SSVTLD. SpSljGlsU fT0 djl LLI rT&(Lp LD tflfrflg] 

6)S\^^hun~a : iDfrs^T 0SMT[&j l s5Tr 2_5T7"5Tr LjCSfrfTLi^sjr LDtrs&aiu^sinsC^ 
00U d. ^I^shttsO (Ssur^i(Ssur^i6M ^jSTrsiilsbsOrr^ LjCSg-frili^sir 
lot 6)51 asu^sbassmsn ^siDLcSiassVTLD. S—^rrirsimwfrai 1,2, 3, 4 srsjnry 
0 jt51u51ll ^ju5](3sffrrr ^ju5l50[&j.s5?D5ifr ct(S100j.s (ol&iTsrr(SsuTLD. 

^surbssitr) 1 -2-3-4, 1 -2-4-3, 2-3-4-1, 3-4-2-1, srsjr|ru |)uui!f. 24 
5U5JD<S<S5Tfl5 0 ^SlDLD3i3SSVTLD. 20 ^ l6Ko 6&T T Ll51 St) [&J « S?D STT 

ST(S1^0J(S (o) 3iT6MT l_ T6V ^JSU/DS?D/D 24 l_51 60 Sl51 UJ SOT - lSI 51) 6)51 LLI SOT 
(24,000,000,000,000,000,000) 6usot<s.s0 (SldsO ^9|6OTLD<s l s6DrrL£). 
20 ^juSKoStfr r/r ^jiUsVihjaisrflsV i_«o6ot ■sswi^lsb LjCSrnriLisLsiLT 
wtr&SlaiUjjSOsiSTnsn ^s?DLD00rrsl), <^l6OTi_<£0Li) srswsMfl.ssiD.s 
ijlfru^^^lsb 2 — sytsyt" (o)LDrrc5<5 ^ g^i AasTflsar sr63OT6Mfl<s6OT<s6 otili 
siHl* 3b^@d5& ^jiilCSs otit ^jiilsOf&j.ssYflsjr surflsm^uJIsb 0j63OT6Mfluj 
(SsugjjurrfSl.ssTT' &r3jdjlujLD. ^j^ssrrrsb ^Tsir LjCofnriLisLsifT 
LDTS^laiu^sVaisrr s^0 (o)i_uj6Yfl<# Q<9 : L}_ ( s0Lb, s^0 ^lu51[&j.ssi;0^1jr)0Lb 
2 _syt" stt (3su|pjurrLS?DLLJ LjsOu u (i^50]<^l sot/d 6OT- ^jiilSsjrrr 

^9(Ll5]sOljD 6J6OT £§)UUII)_ ^)0<S<^1/D§J ? G1 1— ILI 6)fl & (oWl^uHsOT Slfls3?0 

6jsot ^9j(S0 LjCSfTfrili^sjr.ssTT' 2 _sy7-6Y7- £§)sot(o) SOTrr0 (o)i_uj6Yfl<4 

(dI <3- L^-6^D LLI d503?!jr)<2jj ? ^lu51f&J<SSt)U) SJSOT Lj(S [T (nLi^sisr &sn 

2 — 6YT" 6YT" £§)SOT(o)6OTrr0 ^lli5][&J<SSt)0S?D0(3uj 00<^1/D0J ? QsU0 
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[BTiLaidr <sy5)<5(3c5 £§)j50<s (S.s 6Y7Siil<S(60<S0 sifl63M_ <g!il63M_003j]. 

1869 6b sill 63>i_ nil 637 ^itlduld <^ls3ii_^^gj. syOsiUsyO (Ssu^liusb 
^jrrfl (Q)ir (ago 77.61/7) 77637 F. if’si^rr (1844 - 1895) «^0 Q& sbsblsar 

jBfJlsiilsb £§)0<s0ii <#l|pju Qu[r0S3isT7-<s <s6337i_/i5]j50n~77. ^9j§J 

Q&sbs&lsifr j^lu^^lsYflujsrO (Nucleus) ^j,0UD. ifsi^rr .s 5337(5) Lili000 
(o)u 7706Y7 j^’iy )l ssYfl<s ^9ju51sOLb (Nucleic Acid) srs3ruuL_L0j. 

rf?{y,<s6rf]<s ^lilsO^^lsar Lcrrsbl<siy ) sb l ssir <S7777U 637, s3i6i/7)L77gQ637. 

^,<ssn51«i>637, ssijBilfr^sar, 61777(5) ursrVurrsrV 

(S<3 : [r i r5^l0j5^0j. rffu^assiflss ^ju51sO[&j.ssir, i_|(a!777Lii?.637<s6i7 (SutsV, 
rflgll ldts^ISsu^sV ^ihjdls^lassrrTsV ^y,6370j. <fltr)j LD776i51<siy ) 6b ( s6iffl637 
0S3TS31LD 1909 sb ool?usyo A.T. Qsosiilssr (Phoebus A.T. Levue 
1869 - 1940) stsottd rrsi^uj - ^j(ohDffl3S3ST (osu^IujsV 051(0 077 6b 

<3dT 5337" lj u l_i — 0j . ^9jj50 <^gU LD776i51<siy ) 6b<s6i7 j^ > iy )( s5Yf)(3uj[r53)LilsrO 

(Nucleotides) s7637uul1i_637. s^sar/rjlsb *ldt777 40 ^ gsii aasir 

£§)0j50 637. srjBcg rffu^assrflai ^LolsoAal sjJi LC 0776370 siil^^lii^^LD 77637 
j^iy,<s5Yfl(3uj[r53)i_ilsrO 2_6337(3). ^ssrrrsb rffu^assiflas ^ju51sO<4 
■^Kj^lsTSlcSSTr rtf 6Y7LD 77637651 6U. 0776570 676570) ^)0UUS5ii_uil spi Lb. 

«£sb(o)6U[r0 rfltyj gi gsii A^l spu xi (o)ldt 700 sussiaasifls 57 

ST6357655fl<s65i<s u51<s ^5|^1 <sld 776570|. 1944 sb ^syVsusViL T. ^jGlsurfl 

575330) dK 63710177 6lJ) (^5 (S0 77 S3f] (1877 - 1955) Lj(fl0f7L_7j?.537<S5315T7 Sl51l_ 
i?UJ } 3i6lfl& ^9|Ll51 61) 7&J <35617 (Lp<S<^llLILD776576516U 676570)J (S 77 L_ 70 537 77 77. S£0 
0 1 6557 6551 1 u51 651 77 ^5j(a0 LD 77^1 ffl LLI 77537 £§) 637 (o) 637770 0 1 6557 6551 1 u51 77 77 35 
LD770)0) DNA 575370) Slffl <S ^9jLl51 61)0 6310 S£637/l5l6l5l003jJ 


20 



^]sjrQs57'rrsjr|pi l s(g ^jgyuLil <srrilii)_s57 -tit. LjCSfrfnlt^sjr.ssTr 
Gl&iLnu (Lpiq-iurgj. ^gjsosm rr sifl(j5(S5frs5f)<ssT7- rffu^assiflas 
^ju51s0^s?d^ ^j^susTTKij ■ssusrfl.s.ssiflsbsjDsO.^^sjr iJsjrssrt 
^soirsssrr j£ > iy ) <s6Yf)<s [ssirp fr<s ^[r frujcj 

Sl^rrLKJ^Issrrrrr.ssTT'. LjCSrrriLmsifT wrs61&^&&(SH)LD ^jsVsV^j 
rf?iy,<s 6rfl<s ^ju51sO LDrr6i51<siy ) 6b<s6T7- ^sifrrgj sors^rsb 6j0frsugjj s^0 
2 llil ft" 2_06ULD ^9j5U/b535/D 2_I_(d6OT djlsifTH)] SlJ) (^1 IJD . ^9|0gp|S3)l_UJ 

(Lpuj-Sij ^jajsusYrsij ^rrsisr. 4^0 sor/tgii 2_u5][r r& ^euig/b® (LpsifrCou 
^smso siil^iJD . ^LpsisTp&nrr iSlsOsSkusisr «(60<S0 

(LpsirL/ l^lSIuSIsV 2_u51[rsu[ryo<ss?n ( s ^sOsdsO. y(S[rriLi&sfr3i(srT > LD, 
j^iy,<ssYfl<s ^9|u51sO[&j.s(60ijD cSfr so.# ^tip^^lrrf&jasYflsb 

2_06U[ru51s5r. 0 f&j iS sd 5Y7" j 1 anr)/ 1? ^]0J50 (Ssu^uilujsb 

(olu T 0 L_dE 5D 6YT" 2_6MT(S), (o)u0<^W. 6?D SU <S 6YT U5O0^1sO 0 LD(Lp6TT 

Co61l|pj U L_l — 6tf7". £§)u_l/D6ff><SU Q Uir^l3i3is6]sO <flsO J5SOT0 SO STT IT fB^SlfT, 
<flsO ^9jL^lj50J ULL55T. UfflsW^LD SUSY TT&cfl (o)0rri_f5J0L£) rflsiDSO. 
LJIsjrssrrr urflsswTLD (ol&iusVurfy&srT ^Jsstsidtiiu 

2 6VdE(y)LD, [BT(LpLD so^CSsotl b. Lj(2[TtriLu?.sin3i(S{^LD , rff u^as sifl as 

^Ju51sO[&J.S(60Lb, CTLJUL}_<# QfflLlsbuL^ 0J6U[&J^l65r ? ^9j5356U.S5Y7' 

srsiffluj, S—uSlrrrnjD LDTS^lasu^sbassifls^l/i^rB^i 0 tCSld 2_0 surras^ 
Q&,TI_Ihjd\s$TTSO ^SV)S03S5n (oSjTSWrtjl LLI 2_l_G>S5r(2uj Sll TLLJ 
LDSMTLSO ^j,<S6Yl5]«06aT ^J5JD6U.S53551f7' SlflLlI}_0<S0l£). 

^ssrrrsb so til/ L osmisO^^lsb ^,<s6yt5]«o6ot CTuCSufrajjii ^sOstnsO. 
a^ t so rri&i assn soniL/LDSwrisO asTirusin - shl - ^.ssidsyOsidl 
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(ol&rsirifT® ^&6Yi5]snsvT Glsusrfl uShLisvT. £§)uQu(7(y0j 
^Tsufrihjsisrflsir Gl^iusVufri^lsisrflsV y,u51u51sjr 6in7i7|LD6557i 60 ii 4/5 

LH&J0 65)0Lf7gggniLD. 1/5 U[6J(3j ^ & 6Y)5}^ 65) 1 1£> (7 UJ 2_6)76)70J. 

.srrrrusjr - sidl - ^j,.s 65) 6)0(3) 1/3000 udjCSas ssinsi 7gjj. (s^0 

.srrtusjr - 65 >l_ - 65) 6)0(5) LD(76\5]<siy ) 6)5l6b 4^0 csrrrrusjr 

^ gyw sijLb £§)(76557(3) ^dsnSl^sisr ^ sroi aatgTiLb 2_6)76)7657) U00j 
sOiI^ld ^6557(3)<S(60<S0 (LpsifTLi , ^rrsufrfBJ.ssTT' £§) 60 60 (70(5(760 

^,aSYl5]gQg)ILb £§)6065)60. .95(7(7U65T - ®L - ^,.S65)6YO(3 l_ £§)0/5c 5§J- 
^9juQufT(Lg0j y,u5]ii5l657 6iJ(7u_|LD6557i_60Lb, sg?jTSLLfrggg)iLb. .s(7(7U657 - 

®l - ^.ssDsvOfSlLb, «5Oj5^l0j5^0j. LcrrrrsYO, sd’ssrsrV, ^dhu 

dlrr&r£]3i6rfl6VT 6U(7u_|LD6557i_60Lb £g)6CT65)iLb 65)j5L_r7«))657, <s(7(7U657 - 

®l - ^.ssjDSYOfSl «sOj50 sssOsmsuiurnLi £§)0<s<gf!/r)§J- 

^|61/Sl/ll — O2J dE 6)f) 60 2_ujl(761J(7y06)J £1)6065)60. LJ, 1_61 o5) 6^TT ^,(^1 

6U(7U_JLD6557l_60li £§)0J5<^]0<S.S(7§J. (djjff) UJS^J LD , sglSll—IT, 

cf65fl, (ounsifTtr) Guffliu dlfraiihjanst^u) ^(SjbcSld (7<s 6U(7u_|ld6557i_60 
65)67)1 L (7 gO 657 2_6)76)7657. 0/7(#lu_|Lb, 6U(7U_|61JLb (oLDdEdE 

3^iLi_ldtiu (ajfluju idlrru^^^sm^ 2_6wyn_rddl6VT ^tfnsu&srr 

65)60mlfrgQ65)ILb. 65)6T7)L(7gQ657 ^ 655)1 (^^(6000 (oSU^I cflsO 

^ 655)[ aa(60Lb 0657. .3 : (70(7!76557LD (7<S , (o)lD0(q0657 (4 

65)6T7)L(7gQ657 ^ 655)1 (^1^6 )7 + 4£0 .S(7(7U657 ^ 6551l ). L£)(oLD(765fl UJ (7 

(3 65)6)jT)LiTg365T ^ 655)1 (5.956)7 + 4^0 65)0ll[7gg657 r°)| 655)l ). 06557655f(7 
(2 65)60rulfrgQ65T r°)| 655)l (5956)7 + 4^0 ^j,.56Yl5]«I)65T -°)) 655)l ) 

65) 67T) L- (7 gg 657 9 r 6065)UL_ (2 65)6T7)L(7gg657 ^ 655)1 (5.56)7 + 4^0 ffebut 
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-°>| gmi ) ^dhu^nsu ^jsjdldjb^sst-. 1953 sb lSI rr trsin-rflsrv H.C. Ssrflas 
(1916 --) ST 65771) ^,[&Jc^IsO Slil(65(S5frsrfIu_|Lb, (S^LbsYO L}_. su(rL_sr063r 
(1928 - ) stsst/d ^(oh-Drfl&cS siH^^TSsfliL/LD (S^rrjBgj ^rmijrbgl , 

«^0 j^ > iy ) <s6YfI<s ^u51sO0^1sjr ^9J63)ldu63)u<s <srriln)_s5Trrrr. s^0 
rf?iy,<s6Yfl ( s ^ju51sO Lcrrsbl<siy ) sb sruuiij.ig 0S5ts?ds5tu CoutsVlj 
iSlrrjl(ol3jr6in'6innj 2_0su(r<s l s (Lp tij_ u_/ Lb srsar^jj ■srrsMTLil^^frrr.ssTT. 
j^iy,<ssYfI<s ^jiilsO Lcrrsbl<siy ) sb ( ssYT, LjCorriLmsirT LDrrsbl<su4,sb<s6TfIs5T 
^9j65)LDLJ63)U J$(f6mu51<S <3^63^70 SOT- L](orrfriLl£LSifT LDrrS\51<SU4,sb<SSTT 

2 LlSllTLJ (o)u(T0L35 61(f) 63T 3} 63T 63) LD 63) UJ ^(fLD(T63f)<S <^637/0 SOT. 

^]^l6bl0J50J 67637637 JgLiSiS (oSUSWfn^LD STS TTT^] Q^rfldlpj^j. 

rf?iy,cS 61(f) <S ^jL£lsVlhJ3SSrT S£0 SUT(LgLD S—USlrflsV 0L£)63)LDU CoUTSV ■# 

^rfhurras iSItr) 2_uil(f<s 63)677 2_06 U(t<s0c^)63t/dsot. $60 rffu^asstflas 

^Ju5l60[&J.S6TT ^jSTDSTTLLl 2_li5)(f<S(60<S0<S (ol&TlQSi&U U (^) dl S^TfO SVT ■ 

^)ss>sfriu 2 uSIit cSdStHsV 2_6yt6tt j^’iy ) (S6iffl ( s l£ 1 sV ihj &s stt Glurt^pTrflsV 

2_6TT6TT0( (aU(T63T7D Lj(SrrfrLti5.63T ( SS356TT 2_ 06U(T<S0<^) 63T/DSOT . 

£1)0637(760 0L_L£J_dK6YT (o)u(d(d/D(T 63)!TU G>LKT 6pl 6TT61(T63T. JBfTUJ G>U(T63T/D 

0llll)_ l 956YT, y,65)63T CaU(T63T/D 0LL)_ l S6TT <fl$0 (3j5[T(BJ*S61ff)6b rffiy,* 61(f) <S 
^JU5)60(&J.S6TT 0(&J<S63)61(T<# cFffllLHTcK iSlfT^l ST (I^U US? 60 63) 60. S£0 

0SU/l5l63T rf?iy )( s(261fT(T63)l_L_ (NllCleOtide) £§)(BJ0L7) ^j(&J0L£) SUJ50J 
6lfll_60(TLb. ^9JLj(Su(r0J df] 60 LD (TJY) JT) fill 3j 677 6J7DUI_60(TLb. ‘2_ul)(f)63T 

LD(rp/^6b’ (Mutation) LDTropio u51<s<# rflrrflujdsrrLU £§)0<£<s6O(TLb. s^0 

J5(rUJ.S0llL)_ ^9jJ50 LD(T/D/D^Co0fT(S) 0637 63)163)1 — LLI priLlSs 

3ai_L_l — 0c9j)6b £§)0<S<S6O(TLb ^)0j(flU(r63r/D 0J633TS33fIuj LD(Trpj0sb<S6YT 
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OTuCSurrajjLi j5i_j50j ^(f^asdlsirpsjfT. ^j^ssursO cgrr sir 

usV sViL^SsasswfrssssTSjyr iDs^yfl^iraisrflsV s^sij(o)6iJ[r0siJ0 l s0Lb, s^0 

0srfl00JSULDrrS57- (Lp&LD, 0[T6O, (ocgfrrb/Dli ^J535LDJ50J ^ SU IT SSSmSTT 

r5TLD (SSMTfSllJl^.S.S 2_06i^/r)§J ■ £§)/5;5 LDTgU^sbaisilT (Mutations) 
^LUirjGtn&u QufT0iaa 6pi A0 2_J5§J0sb 0 J 5 §i, urfJswrTLD susYrrh#^ 
jbsjdlQu/d 6uy51 Q&LudlsisrnosuT. sin^^frsrflcssrr «63OTi_/i51/50su6?n!r, 
^jsuirassrr ^rmurb^ «^sij(Sl6U[r0 2_uSltfl6ifT(LpLD, <#l/7fliLic56\5]0j50j 
Qurfluj0( susjDfr L|Co!rrrLti?.sjr ( s(60Lb, rffu^assiflas ^ju51sO[BJ.s(60Lb 

2_5?DLUJ5?DSU. TSV , (Lp 65T7D S3) [T lS7 60 6)51 ILI 65T ^ 63^(31* (60 <S0 

(Lp S5nJl0J50 (Lp0S5T(ip0sb 2_li5]fl63r[&J<956Yr L)(3frfrLLg.SaT.SST7'fr 6pl Lb. 
J^ , U4,<S5YfI<S r °))L£1sUf5J 1 SS1frfr 6pl LC ^SJfTSmSlJ CTSjr^KoJDfTti- 2_50<^Isb 
2_ uil it sufr y? 6y ctuul }_0 (olajri—ihjdhuaii 6T63nry (SailLfTsb, (Lp^sitr 
(Lp^&SlsO Lj(fl!rfrilti5.5jr ( S(60UD, iff U-jj&S Slfl dE ^9|u51sO[6J.S(60Lb CTUULp 

2 _ 63 S 7 ‘i_[ruil 63 r, ^sidsu sruunp (Lpa^sO 2_uils?D!r S—Swri^rrasdls^T 

CTS5T|p| (3«LU0/b0>? &LDLD. 
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4. suTiLjLDSssn 60 li 

HdfrtriLisLsinaifSf^LD, r^LL/Sistflai u57 so f&j (sy^ Lb sru(olurr(yDajj 

2 6MTI fruSIfiffT ? ^9j65)6U CTUUH)_ 2_u5l0SY7'5Y7' (ol U fT0 L_<S SYT ^li^SST? 

<s000j<s.s5Tr 2_u5]fl65T[&JcS6Yr 0fr(o6OT 2_0surr0UDcS 
Q.srrsrrsjD.ssiDUJ ^^ffluussrsurr? sjrCostyr 2_0surr0sO srsiruajj 
£§)6bsO(3su £§)60 s?d 6D CTsir|pi ursyViL&rr rfl lSI & & siilsbsJDsOiLirr? 
ursYViL&rr d?frs^ (Lpiq-suras j# 0 Lil<s<s 6 ifl 6 bsff) 6 O. 065T0J (3<3 : rr<56ff>65r<s 
0(Jls?D5uii51sO 2_uiI[r<ssYr dsrCSsvr 2_06U[r<s6ii)6bs?osO rflsO 6U[rrrf&J<s6Yr 
^dllL/LD S^0 (3 6U6JDS0 <#lsO 6U0l_[&J<S(60Li ^S^fT Spl UD ST 65T7]}J ^jSUfT 
&rLLLq-6vrrir. 



^sjrrrsb «^0 LilsOs^liusir (^uSIrrih (S&triq. 10 9 ). ^,s3OT(iJ)<s6Yr 

■SLJ50557-. S^0 (35USD5Y T S£0 IfTLD Co3STLi ]_ 

<srr0^l0j50rrsl) ursyVtL^rflsir 0(5ls3?suuJlsb 2_uflrhs6Yr 
2_0su[r<^]u5l0<s<ssOfrLb. ^liluilsir us v(osug)j £§)i_f5J<s6?D6Yr 

^[Ttujjb^tsV ^uJlrni (S&riq. ^smt-^cSsyt- ^ssfliuriu 
^]0j5^1 0<s«<s aii_H}_uj ^Lf&jcSSDSYT ^rrrrujrB^Tsb 2-uSlrrpp 

Qurr0SYfIs\5l0j50j 2_uSlrr su0sus350 affiifT® lSIi^ssss (Lpuj-iur^r? 
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(Lpiq-Lurg)]! y,u51 £g)6 brrgj 2_ui][fl63i[&j l s6Yi 2_6 y16Y7'631\ stsVsVt 

£§)i_A<9fl 6pi ii>. fiiflso, rijlsopfflso, .sLsbufruiJsl;, <si_60 ^Lp^^lsb, 

LDSiDsOasYflsb, ^LDQsusrflcSSTflsb, UTSiDsDsusiynAjassuflsV Sui-i y,u51 

2 _ 06 U[r 6 ffr(oUfrgjj u51<s<# ^IpShu, (SsO&frsvT stnsmiLtrfnsbr 

LDTS^lasu^sbas^nsn 65)6000]* SltSfrsrrsifr (Lpi^ujsiflsbsjDsO (2 
63)6UmlfTgQ631 ^ 633) I <£<9563)61 1 S£0 LDTSlSlaiU^SOTSi 65)6U09jJ<£ 

Q iS fr sir stt (Lpi^ujsiflsbsjnso) ^^lasrsV ai _6 0 r^rflsi) rfl&npuj 

lb Co LD T SlffllU T SI] lb 63)61 jT) L_ iT gQ S5T ^SOSJDU^Lb <S6OJ50| £§)0J50631\ 

asrpijlsV rfilstnpiLi L^ACo^CTiLb. Qshtis^^ld ld Co ld r svfl iu r si] ld, 

S3g61T)LiTgOS3T ffSOSJDUfSlLb, f^iytT Sib li]LD £§)0J50631\ (3jrfklJ SpSffl SUTIL] 

LDSWLSO^^lsb U L_l CoLJ T 0J 06337"653f ft" LDrr6i51<siy ) 6b<£65)6Yi 

63)6i/nLfrgQ63ifr956ijUD. ^&sr61sr)sifTr3isi]ib iSliflpp^i. ^,<£6n5]«o63i-, 
LfA(a0g)ll— g)HXI. ^]lbCoLDTSlff]uJTSl]l—SJ)llb (o&irr 50| ^S)J 63) 611 95 63) 6Y1 
&rrru6ifr - 63>l_ - ^,<s63)6YOi_[r956ijLi), smrsiLrrsrisifTr&sijib 

LDTiDpSliu^i ptrsuiyihisisn supp iJIjd® 95rrrru63i - 63)L_ - ^,<s65)6yO( 3) 
^,.S6Yl51^637'[r ( S LDfTjr51lLI0J. £§)j50 (LpSLnpilbsb L^lJl ^16310] SUTIL] 
LD63OTL6O[&J95(60I_63T £§)0J509jJ. /S™ £§)u(2u[r9jj (IfsifTprSUgl 

LD 63311 60LD fl 9j1 ILI 65)0 L_[T«0 631 + ^j,<S6ll5] *1)651 LD 6331 L 60 0^1 60 

^]0«<^](3/r)fruD. 63)jBLfrgg63)iua «rrrru63T - 63)i_ - ^,<s63)6vO(S1ud 
^,651 £§) [16351 l_[16U0J LD 6331 L 60 0^1 60 2_li5][161Jri|jD61J 

^,!TLbijl0^l0 ( s l s6OrrLb. s^0 (s6iJ65)6Yi ^jib(oLDTSiffhurrsi]ib 

L ff<£(o9565)ltj 65)61/1) L_ iT gQ 651 9 r 6063)U(3)li £1)0/50 (Lp06O 

LD6331L6O0^l6O 9ii_l_ 2_uili<S611 (o0rT63T77f! Ii51 0<£<S6OlL£) . 
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£§)uS)ui7-(Lg3jj jbitid £§)0<s0id surriL/LDswrisV^^n^ <g6i ilrr, (36i7|pj 

s^0 LDSMTL5O0^1sb 2_ lllllf 617 IT y?61J ^[7 _ lDljl.g<^]0<S(S6OiriD 6T6B77]}J 

(oSU^luSllLISV ^rrjlfQjlT CaSg.lJ.CTSyU. 6M5 IT 60 (3 l_63T (1892 - 
1964) 1929 6b s^0 «006?D0 SlsusrfluSlLLi—Tir. 1936 6b 

^GlsVsssrVTT «o. 4^uifl65r (1894 - 1980 ) iil0j50 ^y,[7 _ iriTJ ( #(fl(S0U 

lJl657"657"lf 2_ Till if 617 IT y?61J (Lp^SO LD 6357" l_ 60 03? (3 60 (3 17J 

^[7 _ lDlJl0c^]0(S356Ol7 _ lD 67"65T7r)j S) 3= IT 657" 657" IT" if . lf)0(30657", 

^JliCoLDTSjfluJT, 0635T655flf, 65761jr)LiTgQ63T, <3= 60637U (7J), ^,c^ll7J 

^TSVSVTLD rflnjliu LDTs6l3SUpSV3SSrr. ^pSljGlsUTSUpjl^JLD ^65T7pj (Lp&,S0 
£3153)1 ^ 65371 (535671 637 LD 00 657". ^)] 6U ft) g)J6rr 35ITlfu63T, 

637 61/77 LiTgQ6OT. ^J,<S61l51«0657", S^rBlLT^^fT, ^SOUT ^ 65571 (5(5671 
657 617 35 671 6 1606011 ^|u5](o 637 r/T ^)jLl5l6Ol5735(60l_651 (33=50 0| SluifllTJ 
LDrr6751<S7y,6b(S677" ^{,35.5 3zn_l0l7J 637". 4^0 (#1(5(561) S) U 50] 617 535 .flrrfllLI 
LD56i51(5iy,6b(56Ti jt? 637 60 itj 5651637 617. SluifllTJ LD56i51(5iy,6b(56Ti 
2_657I_17J.5 3zn_l0l7J 637617 . ^,35(3617 rflftfluj LD 5 6751(51^,6035 671, 

0515735671535(3617 (33=500] S)uifll7J657617 ^{,617 3? 60 637 60. ID55)535, 

SluifllTJ LDIT6l51(Siy,6b(S677" 2_637l_00] <#l 5? UJ 657 617 ^],01D. <S1 U if) 17J 637 617 , 
■#l/751l7J6376U ^,6170] LD6376Ol7j)6l5)000J 3?G)Lp 2_06 BOT© 61706170J 

(3u56515)0J, (#lf 751UJ6376U, Si U if) UJ 637 617 ^{,6170] 0515735(3671 LD63760 
(3lD 60 6J77JJ6170J (3u56515)0J <#1 /t51uJ LD56l5)(5iy,6b(5653671 ID 637 60 (3 lD60 
6J5) U6O61700L7U(3)00 (3 617 6351(3) ID LD63760 (3lD 60 6J/l51 SluifllTJ 

LDir6\51(Siy,6b ^,*1, 2_l7jllf 6175y0 633617 2 0617 fT-cSdJj 4^0 SluifllTJ 

3=(53?17J560 05651 (fl/r^UJ LDir6\51(Siy,6b(S637677" ID 637 60 6J5) 637617 .5.5 
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(tpL^-LLjLD. y,u5]ii5]sjr ^^lasrrsV^^lsb fff^nnjujSi dlsmi—^gi. 

iflsiiTsiiTsO, 6r flm 65) 60 ■# ( 35 ®, (Sjrfluj Qsusiffl^Lb (Lp^s6husupsjnp3 
Q^rrsOsOsOrruD. <gff) <*^600^1 60, tfr^rrrsttr Qsnsifl33^s>n^ 6iili_ 

1 2_63>i_uj, ^ 9 \sOiLrnr suujsOiL <s<^][hs 6 YT y,u51ujl63ff 

(3LD/DU[TUL| l S(g 60060^)6065)60. y,li] uSI 63ff C 0 LD 6 V 

U^ls?DS5rj5§J 63)LD60 Q^TSIDSVS^HsV 2_6Y7"61ff ^(SsrVTSjfT 6765770 

spdJjstfl^LDrsifT ^y,<s6Yi5]«g6ir ^9j(5) l s0 ^/sViLitt suujsViL ss^lrrsisinsrr^ 
^( 5 l^§Jsiil©<^/D§(- 2 — uSIir surr ipsy ^[tldiS]^^ ptriLaisrrlsO 

6UrrU_|LDSMTL50^^1sl) raSsrOiTgllLC £1)6063)60. ^,a6n5]gQ63)Hj 

^) 60 63) 60. ^SVlLfTT SUUJSVlL <S<^)ff7S6Yr 0[&J<S6Yr (Lp(L£3 33>(£\ LLj I 657" 

y,liluil63T (Stuff) U[TULj l S(g 6OJ50657". £§)6O6l5)0 <37Sdj5)ull657"ff _ 60, tfrrfluj 
LDff _ 6l51<Siy ) 6b<S6Tr LD63)60 (SlD 60 6JffJJ6O0J C 0 UT 6 V 2_/5gjJ^S0 Gluij^j 
(olurfhu LDff _ 6l51<Siy ) 6b(S63)6T7' 2_ 0 60 ffTS <3^657". 2 _ltjlff" 6 U[TLp 61 JLb 

^ J-LDULD ^6570J. 
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5. UlfKS<!Ffr<3}Gto6&T 

y,u51ujW 5U[ru_|LDSMTi_50uD £§)uuLij_, ^juuip £g) 0 j 50 gj, < 3 i^ 6 vrra) 
cFcS^l £§)UULI}_<# Q^UJSOULLgJ. 2_ui]fT 6UfTLpSlJ 2_0SU [T6ffr§J 
CTsjrQ/DsbsOfTLb <3ij_fr}jsus?o0 CTUuti}_ sifl(0(0rrs5r y,frsuLDrr<s<# 
FtflunruLigj ? .srrsO ^]iuj5^1rrii £§)0/50n~6b ^Lpsisrpmrr ijlsOsiSliusir 
(^uilfrii Gs&risj _) ^SMTfJlcSsrr lDs^tt (oWsjrnjj urrrhs.ssOrrLi 

G1sw[tt6VlL C .^nCSrr (Harold C.urey 1893 - 1981) stsot/d 

^SlLcrflaiSi (Ssu^luSliusb ( 0 rr, ^^JasTsVu y,u5]u5W 

(osudjluShusV usMT’L/.ssTr, 2 _uilfr surrLpsiilsjr (s^fr/D/Dii £§)su/D/lflsO 
jjjTL-i ii &riLLq-6irrrir. ^djl&rsOu ^liluilsb (Lp^sO 2 _uSlirsurijpsi] 

g isurAjdluj (ourrgj £1)0/50 (^lpj^Isjdsosjduj (Conditions) 

urfKS^T^^ns^rS 1 &r s^nsOuSlsb 2 _SM 7 ‘L[r.s l s (Lp lcj_ u _/ ld rr CTsjrgj 

C ou_i[r<#l 00 fTfr . (LpipfB^frsb ctsotsot 0Lj5^l0<s0ijD sr 6 ffr(ry 

<s sw© lJI 4 _«cS so fTtia . 
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srOLfTsirsiSl L.iilsbsOrr (1930 - 2007) ^e(St uilsar ldtsmtsut 1952 

SO 2nr(o[r ^JSUSlDfr «£0 (o^T^^DSM Gl& LULU# Gl 3 1 t sir sw tit. lSJsVsVit 
■TTgcSLDTSffr 0SMTS35fs3?!T<S GlcSfT^lcScS SJDSU00J ^djlsV STJBcg 
siH^LDrrssr 2 _uil 0 Lb ^sbsOrrLcsb urirds&jjai (o)<ST6ff5Ti_Trr. iJsjrssrrr 
S^DSim L_ |T go S3T . ^jLiCsLDTSfffllLIT, L^^Co^sjr ^sUllLI SUTIL/3S 

assOsmsusmu ^j^lsb ^^lasrsOu y,u5]u5W (ajLprflsinsOsinuj 

2 _SMTL[r.s<^]s5r fnr. assO^nsus^nuj (^sms^sf^LD, 

surriLjasaiisr^LD) asargnisroLUJ a-uag-SMT-^^lsb */d/D 5356U0^rrrr. 

s^rf)L0^1sb LElsisr&frfTLD LiTiu 6?n6U00frrr. lilsjrssrsjDsO s^ai 

fr<35 ^9|sjd0<s (ol&r6wn_rrrr . «£0su[r[rii £§)j 50 <s *s0sifl 

|)uuil).ff GltflUSOUlLl—gJ. 6UT5T (LpiqstflsO 06MT6?raf[r ^)ST7-(0<#l6UUL| 
rffpLDrdluSl(f^rB^^i. ^juCSurrgj <3j6ijf «0Sifls3?ujc5 ^/D/ 5 §J 

2_5Tr5Yfl0J5^5?D0 <S6US57'LD[r<S ^[TTUJJB^Tir. S—UJl ITLjG U T^lLsSSTT 
<3j$sb ^sbsmsO. ^ssrrrsb ^3jsuf (Lp^sblsb (S&iTcBstnsvT ^rriDiSl^^ 
(oUirgl ^)0J505?D0 Sli]l_ CoSUgH SlilgLDTSffT, SUSUITH}^ LDTS^SSU^SV^STT 

(§) 0 / 5 ; 5 sot- LF^CS^siT surriqsiflsir ^nflso s ^0 ukj 0 rflsmpiu 
£lai3is0ir6tsT Lcrrsbl<siy ) 5 b<s 5 T 7 ' ^,<^1 £§) 0 / 5 c 5 §J- i^sir^rrrrLD urili j 5 cg 
cFcS^l Lf^Cfl^sjr surriL/smsu (3 ldsO (orBr&dltf G& sp l AaSlmgi. 

LjCSfrrrLLi^srflsb arrswuSlupiLb ^rr6WT($) srsrfliu ^ 9 ju 5 Kos ott 

^JlilsOKJ.SSTT' £§)0J50S5T. s^0 <fl |ry 0(Sl5JD5uuiIsb, S^0 6UfT!T0^l5b 
^jrrsMTt^} <^LfiKos&rr ^ u51sOf&j.s5Tr 2 _ 0 su[r<s (Lpi^iL/LDrrssrrrsb, 
.SLsblsb ^ uSItLD (o&rill- SU 061^^.9561^1 60 6761/611611 S1J J5L.S01X) 

st sjr|pj sr^lrruTTtS.ssOfrLb ? Li51sbsi;s3?!r0 Q0/ri_[h50j (Ssu^j 
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siil(j5(grrs5fI<s5TT (S&rpsms&r Q&ihpstfTiT. iJlsblu K. sjusOsyOsst (1913 
- 2004) ST SlSTp ^(olLDrfl&Si CoSU^luSl IUS0 frfl (Slj IT , STSffl ILI <9^lL®LJ 

QuT(r^srr3ssrflsiTrT5V usV siil^LDrrssr aisDsnsuass^nsn^ (S&rdilpprr. 
dESOStDSU CT0JSU[T<S @0Jfi0rT gJl Lfi c9=r fl , SHTITUSisT, SDSTT) L_ iT gO STT . 

^.ssYiSl^sir, stnpiLrrgosirr ^igpcS.ssTr 2_sY7-5T7-6us3?!r, (S^rr^sjDffln-uilsb 

^LfiKo&fTr ^JlilsOKJ.SSTT' a!i]6?DI_ l S0L£). 1959 SO SlflsbQ6W)sbljD «!Tfr<5, 

H. sursirr 'CosnQsrV sirstri fro o lj srsirp ^jj~SMT(^) Qfnn-LDirstsfhu 
(Ssu^IuSIujsV ^jTjlfsijir&srr Lfilsirr&rrrLD uruL^arsupp^ u^lsVras 
^sViLyrr 6 uujsOlL as^hrassnsfr ^as^huranj u lu sirr u(^)p^lsMT fas sir. 
^u(2ufr0|Lb ^uUKSstrrr ^lSIsOiejssstt 2_swfn_ru5]sffr. (^ssTgniLb 
rflstnpiu ^jSTrsiju), &rsV(y)LD Q<srr w® (Ssu^luilujsb 

^jftSl(6^iraisitT uiflGZ&fTpsmstsrsisinsrT [glsiLppfflstsTirsO @s3TgniLD 
rfl&sisVrsjfT ^ 6mi sj&6rr dl&niSiQjLDr ? ^Li. 2_0 su[T6ot 3^lL@lj 
Qu[r0il<ssYfIsb rflsOsupsmp srQjlpgift Gl&srrsfifrt^l l/^Iuj 
urfKS&rpsmsiyT (ol&iijpsifTrr. 1961 sb sty su iTctt s^Sfrfr srsirrp 
SYVursvflsiq, ^(olLcrflsssis^r (Ssu^IuSIlusV rflLjswfnr s^psiy l_ it go ctt 
tfLusmsTSTStni— s^0 snshy l_ iT go ctt r^ stsipi + s^0 .srrrrusjr + 4^0 
sinpiLirsnsisr ^rrwuai <ss05356uuilsb (S^t^^frrr. lilsbsOrflsjr ^rrwu 
(S^TpS^S^ruJIsV STOQJnLfrgQSOT tflUSMStST® 2_0SUrT<^luil0J500J. 
£§)uG>Ufr0] (glCTTCTILC — ^JlSKSs^TT ^JlilsOKJcSSTT dlsmi—ppsvr. 
<flsO ^jLfiKos&rr ^jiilsOsj.ssTT' £§)6?D6MT75 0| ( olcSfrarariJ 1 <flpj 

tfrhidilsiSl&siiT ^j,uiW. spCofr t uu^sinrrsiiTaisn srsirp wirsffisiu^sinsO 
^rrflpprf. uu^smysisTaisn rflgj,3i(osrTrsint_($}3isiflsiTT 4^0 U0^1, 
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^smsuGSiu rflu^assuflas ^iLflsVihjassirr ^^sisrpssr. 1962 sb {p(Srrrr 

ooUTTLClSV L}_S3)5M55?DL («£0 SHTITUSisT ^ SSpi + {^[TSWT® 

S^DSlfT) L_ iT gQ S3T ^j SSJ)! + S£0 ^j,<S6Yl5]«06OT -°)) 6 W)l ) ^[TLDU3i 

3is06Tnsmi!i]s0 (S&rrpp rir. j^liy )( s(Ssifrrr5?Di_ii}_sjr U0^1i ur& pfasassinr 

Lcrrsbl.siyjSb.ssTT' dhLiqsifr. 1963 sb ^sOkjsjd* ^(olLCfflasas 

(Ssu^luilujsb ^rrfltsrjir snSlfflsb QurrsjrssT'Lb Qu 0 Lcrr (1923 - 1994) 
sj/d<S 1 <ss 57 '( 36 u (S&r&i&nsvTaisrfla) 2 _ 0 su[T 6 ot usO (^u[r0L<s(60i_65r 
ooursrVurrsrV (S&ifr hp s^lL®lj Qu[r0S3?SYr<# (o&trppirrr. (Lp(y0rr<s 
j^liy,<s(35T7'rrs?DL(Sl l s(60tii, ^aj^lsbl rflgj,&(Ssnr6mi_®3i(sri)LD 
^jSJDLCuu^lsb Qsujb/l 51 '® 5 M 7 'L[rrr. sfOLLsrfI.W.oourr<ssfo srsirrp 

^(olLCff!** (Ssu^luSliusb <3]rr51(STjf (Ssup j suLfluSlsb ^frmupprrir. 

1958 sb ^jiilCSssrrr u57 so fBJ c9s ( sy^ ijd Sl^rrLKJ^l, ^SMraraf 0 <s 0 u 

u^lsVras (olsuu UcJjSDdJjLJ uujsjru(5l^^ls57'rrrr. ^iJiKosirrrr 
^ILSl6VihJ3i6h, LjOfTfrilt^sir (SurrsjnD LCTS^laiu^sVaisrrTas <?[£ idlafilas 
(3«rrrrs?D6uu_|Lsjr 2_06urriii]s57'. ^jsjdsu.ssjdstt' (olsursrffrflsV 

■ss35!T00(Su[r0j ^js?Dsu <#lrpj Q^sb (SaiTsnrijassnTas 
(2_0SMY535L l s5ifrrr ( s) sp iLi^as 61 as ramr (1)1 rflsirpsjfT. lilsbsOrflsir (Lppsb 
(S<3 : rr^5?DS57' ( s0u lJI/d0 6)&ihp s tsVsVt ■# (2<?rr^6^6OT<s((0Li) 6 j/dlji1l_ 
lc t p p irj &> sir 2_ui][rsu[ryosifl6?D65r *Lii|.i 5 asriLupsifr, ^juCSufrgj 

2_0SU[rS5r (flSUdJ^LJ (o)u[T0L_ l S6Yr 2_li5l06Yr6Yr (o)urT0L_ l S6Yf!6b 

£§)0 uu6ot (Suits brpj ^(t^ppssr. y,u5]u5W S-uSIrrsurijpsy 

(SprsifTrrfhuaj] stflpsinp ^jsbsO. ^djlsV ^tf&tflujLD spsirrp]LD 
^sbsmsO. ^,[TtiiLJI l s0Lii (Su[T0j 0/50 (Ssu^luSliusb S1urr0L.s(60tii 
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iLj li , 2 uSI ft" surrLpsiilsir ^IsjD^uilSsoCSuj (S^t'^sjdsst'sjduj 

CT(5l^gj<# QjsO gJu jp Qaurfthj&u) surrujuLj ^/pppx spi uj srpps, 

.g^liTaAal gJi LD 2_u51[rsu[rLp^sb £§) 0 <s 0 Li srsirpj prrix Q^rrsbsOsOrruD. 

Spd^CoSU 6JD6YT (Ssupj 2_5O<S0^1sO S—LlSIlT iSSDSTT" iS <S T 6MT 60 tCoIXT 

CTsjrssrSsurr ! jjjTix ^rrjlrsp, (Surasas a^iq.uj 2 _ 60 <£[&j<s 6 yt srsbsOrrLb 

J 5 LD y,Ll51u51s\5l0J50J LSlaSSl^LD Co 61 irQJ U L_l 6tf)6U . 2_li51[T SUTUpSl/ 

£§) 0 <s<s surriiiuCSu £§) 606 ?r> 60 . ^jB^lfrsrflsb asrptruix, psimsixsf(r^LD 
£§)606?D60. (olixrrai(&jrfliLiLD, sifssrsnrauD u5]<s <s 2 _ 6 i^ 6 MTLDrr 6 OT 

1 f&jiSSTT". LDrrrr5Yi51.s0 ^juufrgjjsrrsifr <^l[r<sfBJ>s5Tr u5]«6ijLb 

05 ifflrrj 505356 u su fr) o51 s^rr (Ssu^IuSUlisV y,u51s35uj 6 iili_ Lfilassyw 

(Ssufpj u L—i 0j . CTsbsOfT6Uff)jTfl spi Lb LDrrrrsfo(Q< 3 : 6 ij 6 U[riij) 

2_u5][rsu[TLpsi J.S 0 sjpp^] CSut 6V (SpxsinpjLD ^jriiCoa; aiTppj 
^CosO^rrssrgj, u51<s.s Qanr^&LD pstisTStfs?(njLD, lilcS ^jdjl asas 05 iffl 0 LjD 

2_6Y7"6YT <^l[T<SLb S£0(o 6U6556YT CTSrflliJ 2_u51rfIs5T[&J.SSTr ^J[&J0 

^(f^asassOnx ^jsbsv^i 2 _uilf r surripsi Tlp^p (Sp&nsiJiursjfT 

CoSU^luSluJSV (&lu [T 0 L_(SSY 7 ", ^JlilSsSTfr ^JlilsOKJ.SSTT' ^ 9 J[&J 0 

£§) 0 « « so tld 1976 60 rrfr<s.sLL[r 6 b Slj gJi AauuLL £§)[T 6 mt (3 1 

6lf) 6M7" d£ 60 [I 2 J dE 6YT" LD f7“ f]“ 635 6Y0 ^S)J63)I J50657". ^0637 UrTUlSIsO £§)/r)<Sc^l, 

LD633T65 3653T<# Co c9= [T06JD65T Qa^lUpSST. diXITUSisT ^)j 6^pi asai6n 2_6TT6Tr 
LDrr6€l<su4,6b<s6Yfl6j7- ^jijl^rijlaisrr £§)6063>60 ^ppsmanu 
Lcrr6\51<siy ) 6b(S6T7' ^jsbsVTixsV jbld 0 j y,u5l63}u_iij (Sursiyrrrj 

2 lii] fT" 60 fTLp61| 2_633TI_[r<S (LpOj_U_irT0|. LDtjjIT) 2_60<95[&J<9565}61f7'U Upijl 

J5LDiS0 dfl 60 SiHlsi^UJLD Qpifku (oSUpj SUL^l 2_6JtfT® . (o)6U61ffl 
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su[rsrfIs\5l0j5§J J5 ld y,u51 (SldsO siil(LgLb siTlswyrasrfjaisitr. ^((Sjbsld rrs 
siHlswraspaisirr 2_(o60rrsLb sldujb^uulICSlk, UT6mrDUJTas(osuT 

2 6YT" 6Y7"6tf7". 5Tu(Su[r0rr6U0J, L^TSU LD T3i , (o)srr(0SL£) 0S3OT6Mf0L£) 

srrrru65L Si_l_( 3 )u Qu[T 0 ( 60 Lb 2 _ 5 T 7 " 5 Tr sill sms / d<*syl 6 U 0 LD. 1969 sb 
s^0 siflsMJ-ssb ^srO^lSfrsblujfrsiilsb sifl(y3j500j. rijlannoiu 

USl]6ttr®&6rT 6T6JDI U_J5T7"5YT UfTSID/D^ <#l0JD5b>® STT 5T(3 )SSUUl1|_657'. 

^9js?Dsu l s5355T7' (o)urr6OT657'Lb Qu0Lcrr 2_STr5TflLL sifl^tsjrrsrfl.ssTT' 
^!rirujj5<grrrhs6T7-. siHlsmrasrrjaisiflsb £§)0j5cS (Sa^rr^s^ssr £§)imDSff>su 
(ol LI T 05YT" U^IGIsJTlL® SiHl^LDTSVT ^lSKSs^TT Ll51 SO KJ S 63) 6YL 

Q.srrsMTH}_0j500j, ^jsurfjrtSlsb ^% {pi ^jiiKSsjrrr ^jLSlsViijassrr 
2_ui] 05Tr5Tr (o)ur(rjjLLaisrfl6vr LjCSfrrrLL^srflsb 6U06us5r. 
SlflsMT.S/D'SSYflsb 2 — till 0 SY7" SYT" QurT05T7- SJ0rTSU0j £§)0J5c50J ST557"0J 
£§)0/D0 u S1u[r05YrsbsO ^uuiif. spsirp/UD ^sOsjdsO, £§)j50 
(olu fr 0 l!_s 6YT" 2_uil[r6U[ryosi1]65L ajjsussii 5765770 rffsmsVas(^u 

(Su[70L£) SULflldlsb £§)0LJU657. (S 6U djl uSllLI & WirfjjtTJthlSiSU 
a-uiltsurrLpsiflsjr ^[riiuLb (SrBrasdlu (Sufr^sb, (Ssrr067n657S6Yfl6b 
LDllfSlLDSbsO. LD6fff!c5 ^E(^}g)JSuCo6VT ^SVSVgl ^l^D^SSSSTlLlSsVT 
£§)6bs 0rr<5 s^swa/nasTfl gJu xi £§)0] jBLS^l/ogjJ ^]sjrgySlLD rr0 

^]L0^1sb Si_L_ ^]00SJD.SUJ Slil65>6Y7SlJS6Y7 2_6557(3). ijlfTU (0^0^150 

j 5 L< 3 : 0 ^ 1 rrfBJ*s( 60 <s 0 [ 5 ($)( 3 sij «rrsMru(S1u|ruLb u5]<su (olurfluj 0 /r.fl, 
surriLj (Sld.skj.sstt' @i_ss) gJi Lb £§)j5.g siHlsmsrrsi^aisrr 2_6M7(3). 
^]0057dsuj gir<fl, sutilj (Sldskjsstl ((^rflujijl!ru(0siii 2_05 urrss 
srrfrsMLLDrrsjn'STDSu (SuKsjrrDSTDSu) ^(Sjbs LLrflsbsblujsjL stoldsOsstl 
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056555 L0 2_675 675655. 65 655 5) 5 601 75) ^9j 655 60 <£ 655 67 5 ^9j65560<£675 

^jgyu Lj^Ijo (3riq-(2iLir ^snsVassn ^psOiio ^titujsVtld s^6o(o)6O50 
Qu[r0(60Lb (Srr^-^ujT ^9j 655 60 <£655 675 ^ctilj Lj^mgi. sp6o(o)6O50 
G>6O|pj6iil0LD5655 LCfrs\5lAu-j ,spi Lb. G>605)j 0)gm<55655 (Srriq-CSujrr 

^9(655 60 <£655 675 ^(gyUL/UD. fpSljGlsiJ 50 LD 56)5] <£ U_j,6^J <£ 0 UD 

r^)|0g)l655l — LU Co[57l)_(2uJ5 “smaiCofTSmai” 2-6555(3). 1960 60 

L5]65TU0^1li5]6O LD65fl05<£675 ‘(Sj~L!f-(olU T (oil— 606Y0(s<£5LJI_|<£<£655675’ 

2 — 0605 <£<9a) £§)00655<£UJ SlLD60ffl51uj (q[50)-(2uJ 5 ^9)655 60 <£655 675 <£(fl77J5<£ 
^rrrU-l LD 2_0<^]655UJ<£ <£65551— 55<£675. 1968 60 0 6555655ft, 

^jLDCoLDTSfflujT ^dluasurbriSlsiT ‘(3rriq-(3iurr ^snsV-snasCorsmaisniuai 
ass 7555(51 lJlLi)_0055<£675 1969 60 (Lp0655 (Lp^SVlTlil, <£55U655 2-675675 
<9ii_L(SlU (o)u50675 - ooU TITLDT6V L!f.SDSW& (Formaldehyde) <£6555(3 
|J1li}_<£<£LJUl1|— 0J. 1970 60 J7$]6555)17J <3ii_LL(SlU (o)u50L<£675, <#)<£<£60 
J7$]6555)00J <£5 6555 IJ ULI 655. ^9(65560 6560605Lb <£55U655 <£ 6000 

(o)u[50t1<£655. ^jsurDgilsrr <#160, ifpsifTrrjlsb sj (Lg ^jsbsV^j sriL® 
^|TO)J<£<£ (60 1—655 ^)0J5 0 655. oo U (o) 5 iLsWl 5 LlSl 60 (1915 - ) 656555) 
^,(BJ<^l60 6U56556lf UJ60 ftfl (STj IT , ^9J00 (sLD<£ £7<£67fl6b <#)5)| ^9j6756lfl6b 
L| Co [5 5 L_l£?_ 655 <£(607JD , j£]7y,<£67fl<£ ^9JLl5]6O[&J<£(60li £§)0<£0Li 656555) J 

<£0^165555, ^9(65) 60 <£675 0L£)LD56b <£ 6555(3 iJl L0<£ <£ (LpO)_UJ50 

^9|5T561|<£0 dflftf) 15765)60 , ^,655560 2_li11 560 5|jO06556O<£ 055100655. 

S^0(fl6O65)675 ^9j£70 05655 2_u51 560 ITUpS!] ^){,!57i>lJl000j. ^9j [&7<3fl000J 
05655 y,Ll51<£0 600001. ^LJUlq. 0I_ 0<^l0<£0LD5 656555)/ 

Q<£56O6O(Lpi0UJ50J ^{,655560 6lf (0(056551 <£675 605Lp61J STIhJ (^/ ST U U llj. 
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CT65T7ry «SMT(5lLJIH}_ l S(gUD (LpUJJD^-SSrflsjT (Lp^SO 
■SLL^^lsb ^]0<S<^l/Dfrfi"<®ST7-. 6T 61/61I6YT" Slj <SfTSDf&J l S6Yr (ipsisTS^TIT £§)0J 
j5i_j5^1 0«<s (S^swiSlLb, CTsiisusrrsij QldsOsiSIuj 0i_u_if&j.s6Yr 
a-STrsTTSsr CTsjru5?D0 j^ls?ns57' ( s0Lb (Sufrgjj ^9j5U[r<ssTr ctljul}_ 
^sijsusnsi^ g/rrni ^sisr(SsMii^iL\snsnssTfr srsiru^j ^tf^tfliuLDriii 
£§)0<s<^!/r)§J- CT^lrr<s.srrsO0^l5b ^jsufaisn @CTTgniLC rflsmpuj 
■yrrdJ^uurrrhssTr. 
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